The overall study objective was to develop baseline information on the heavy elements concentration in edible insect Sitophilus zeamais (Coleoptera: Curculionidae) and to evaluate the contamination levels of this insect. Twelve heavy elements (V, Mn, Fe, Cu, Zn, Br, Sn, Sb, I, La, Ce, Pb) were analyzed by using an Energy Dispersive X-ray Fluorescence (EDXRF). The element concentration showed trend of Cu>Zn>Sn>Sb>Mn>Fe>I=La>Ce>Br>V>Pb. Cu and Zn were maximally accumulated metals in Sitophilus zeamais, whereas Pb had the lowest level.
Introduction
There are numerous publications and reports on metal pollution in marine, freshwater and terrestrial ecosystems in the last decades. Many elements are essential to living organisms but some of them are highly toxic or become toxic at high concentrations.
In these days living organisms expose environmentally to high element concentrations. Because of their oxidative and carcinogenetic potential, element pollution is considered hazardous to biological systems (Chang et al., 1996; Bal and Kasprzak, 2002) .
Insects are eaten in many parts of the world and have played an important part in the history of human nutrition in Africa, Colombia, Venezuela, Asia and Latin America (Chavunduka, 1975; Adeduntan and Bada, 2004; Alamu et al., 2013 
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food has been collected from nature (Huis, 2014) . As a food source, insects are highly nutritious. Many insect species contain as much or more protein as meat or fish (Durst and Shono, 2010) . In general, insects tend to be a rich source of essential proteins and fatty acids, as well as dietary minerals and vitamins. Accordingly, today, insects play important roles in traditional diets (Bukkens, 2005; Ramos-Elorduy, 2005) . Local people, who consume edible insects, choose to eat insects not only they are nutritious or taste good but also they are cheap compared to meat.
In Tamale, Sitophilus zeamais is popularly known as Salga by local people. This insect is an important part of human nutrition in Ghana, it serves as a source of dietary carbohydrate for humans (Ojo and Ogunleye, 2013 ) and most of this insect is collected from nature. But in contrast to its taste, Sitophilus zeamais is one of the world's most serious stored maize pest, that also attacks all other cereal grains and cereal products. It is an insect pest of economical importance, because it infests stored grains and damages crops of apples, grapes, and peaches (Conti et al., 2010; Sousa and Conte, 2013) . S. zeamais is the most widespread and destructive primary insect pest of stored cereals.
Infestations not only cause significant losses due to the consumption of grains; it also results in elevated temperature and moisture conditions that lead to an accelerated growth of molds, including toxigenic species (Liu et al., 2011) . For this reason, the maize weevil, Sitophilus zeamais is a major stored grain pest currently controlled by chemical pesticides (Conti et al., 2010; Liu et al., 2011; Sousa and Conte, 2013) .
Generally, many researchers studied the potential of insects as food, and made numerous investigations on the micronutrient, amino acid and fatty acid content and nutritional value of insects (Mbata, 1995; Defoliart, 1999; Bukkens, 2005; Banjo et al., 2006; Jongjaithet et al., 2008; Bukkens, 2010; Belluco et al., 2013 
Results and Discussions
In these days, contamination of food products by heavy metals is becoming an unavoidable problem. In the present study, the concentration of heavy elements (V, Mn, Fe, Cu, Zn, Br, Sn, Sb, I, La, Ce, Pb) were measured in edible insect (Sitophilus zeamais) which were collected from Tamale (Northern Region), savanna zone of Ghana.
These twelve heavy elements in edible insect
Sitophilus zeamais were determined by EDXRF. Table  2 shows elemental concentration of the edible insect Sitophilus zeamais. As it seen Table 2 , the analysis of heavy elements in this insect indicated that among the twelve heavy elements tested, Cu (589 ppm) had the highest concentration, followed by Zn (400 ppm), whereas Pb (0.0129 ppm) had the lowest concentration.
The metal concentration showed a general trend of Cu>Zn>Sn>Sb>Mn>Fe>I=La>Ce>Br>V>Pb. 
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for 70 kg male and 18 mg for a 60 kg female.
Also, the US food and nutrition board has set the tolerable upper intake level at 40 mg/day for adults older than 19 years (Nriagu, 2007) .
According to these values, the Zn concentration in this study were higher than normal limits (400 ppm).
Bromine ( are sometimes fatal (Chennaiah et al., 2013) .
In this study, Br concentration within the normal limits (0.24 ppm).
Tin (Sn):
Sn is a common component of ship paints, which is of an environmental concern.
Also, its elevated emission to the atmosphere, mainly from coal combustion, refuse incineration, and Cu/Ni production facilities may be of a local serious problem (KabataPendias, 2011). Tins as single atoms or molecules are not very toxic to any kind of organism and the toxic form is the organic form. Organic tin compounds are from human-made sources and do not occur naturally in the environment (Eisler, 1989) .
Food, particularly canned food, represents the major route of human exposure to tin.
Low tin levels have been found in flour (10 ng/g), dried milk (50 ng/g), spinach (20 ng/g) and fish (4-8 μg/g); higher levels were reported in canned fruit (30-100 μg/g) and canned grapefruit juice (245-260 μg/g).
Diets consisting of fresh vegetables, meat and cereals contributed less than 1 mg to the daily intake (WHO, 2004b) . Our finding (61 ppm) is nearly same to the canned fruits.
Antimony ( 
